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Introduction
Gold-mediated cycloisomerization of enynes represent an important class of reactions. A plethora of gold(I) complexes and enyne substrates have been employed to access a variety of products with increased molecular complexity under very mild reaction conditions. [1] [2] [3] [4] [5] [6] The mechanism is presumed to proceed via initial coordination of the gold(I) moiety to the alkyne which enhances its electrophilicity allowing for subsequent nucleophilic attack from the alkene. [7] [8] However, low temperature NMR spectroscopy investigations indicated no preference between alkyne and alkene coordination, suggesting that the procedure may be kinetically rather than thermodynamically controlled. [9] Recently, there has been some progress in isolating intermediates proposed for enyne cycloisomerization reactions. Widenhoefer and co-workers prepared the gold(I)-bicyclo[3.2.0]hept-1(7)-ene complex (by NMR spectroscopy), an actual intermediate in the cycloisomerization of 1,6-enyne (Scheme 1a). [10] Similarly Ballesteros and co-workers detected and characterized η 1 -allylic gold(I) cation, a proposed key intermediate in 1,5-enyne cycloisomerization reaction (Scheme 1b). In seeking to find evidence of how these coinage metal cations bind to enynes, we employed a 1,3-enyne, which prevents intramolecular rearrangement of the organic substrate on steric grounds and hence allows insight into the binding of the metal to the substrate.
Results and discussion
Reactions with gold cations proved to be extremely complicated, as shown by the study of 1-ethynylcyclohexene and an in situ generated gold(I) cation (generated from the mixture of a stoichiometric ration of [P( t Bu)2(o-biphenyl)AuCl] and AgSbF6 in CH2Cl2). After only two minutes, numerous products were observed ( 1 H NMR spectroscopy) which are currently unidentified, but none of which were consistent with a simple binding event. We thus turned our attention to the corresponding silver(I) complex.
Monitoring the reaction (CH2Cl2, room temp, strictly in the absence of light) of the acetonitrile- itself is unperturbed by the binding of the silver cation when compared to a typical alkyne C≡C bond length of 1.202(5) Å, [17] [18] [19] and also to some reported Ag(I)-alkyne complexes. [20] In addition, the bond distances Ag1-C1 (2.2918(17) Å) and Ag1-C2 (2.4111(16) Å) in 2 are considerably longer when compared to the reported Ag(I)-alkyne complexes. [18] [19] [20] [21] These observations suggest a weak interaction between Ag(I) cation and the enyne substrate.
The solid-state structure also shows a strong Ag···arene interactions with the flanking o-biphenyl ring of the phosphine ligand, P(Bu t )2(o-biphenyl). The shortest Ag···C contacts were established with an ortho carbon (Ag1-C20 2.649 Å) and the ipso carbon (Ag1-C15 2.981 Å) of the biphenyl unit. These distances are substantially shorter than the 3.03 Å [22] [23] which has been suggested represent a significant interaction between the two units. This suggestion is reinforced by inspection of the P1-Ag1-(C≡Ccentroid) angle, which at 154.30° is significantly deviated from linearity. 
Conclusions
In conclusion, we have successfully isolated and characterized the first example of a simple silver(I)-enyne cation. Solution NMR and IR spectroscopy studies and a single crystal X-ray diffraction experiment suggest the exclusive asymmetric coordination of silver(I) across the C≡C unit. 
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